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LETTERS TO THE EDITOR
Fibrosis in Hypertrophic Cardiomyopathy:
Its Possible Pathogenesis
The closely related myocardial fiberdisareay and myocardial fibrosis
in hypertrophic cardiomyopathy had been considered the most
intriguing features of this disease for a long time . Two recent
communications, a review (1) and an editorial (2), show that this has
changed
. New breakthrough discoveries concerning cardiac muscle
cells have attracted the attention of investigators and relegate the
fibrosis to a status of secondary importance . Yet facts are stubborn :
it has been shown that the fibrosis is not a replacement fibrosis but
a highly specific phenomenon linked to the disarray of myocardial
fibers (3,4) .
Evidently, everybody who defends ibis view must be ready to
propose a reasonable hypothesis that would reconcile the recent
discoveries concerning cardiac muscle cells with the older concepts
of this fibrosis . Personally, I am most impressed by its edema (see
Fig . 7 .13 and 7.14 in reference 5 and Fig . 3 .168 in reference 6115 .6) .
Edematous connective tissue expands and exercises pressure on
myocardial fibers as is evidenced by the concavities on their
surfaces (5). There is even the impression that the edema spreads
from connective tissue into myocyles, separates their myofibrils and
breaks them up (5) .
The edema that accompanies a formation of replacement fibrosis
(see Fig . 6
.54 in reference 5) does not manifest such an aggressive
character and one must look for other causes than healing of the
edema in hypenrophic cardiomyopathy. Of those that must be taken
into account (7), increased vascular permeability is most probable .
It may be induced by vasodilators such as histamine (7) and
serotonin (8). These agents provoke a contraction of actin and
myosin filaments in capillary and venular endothelial cells leading to
a subsequent opening of intercellular places and increased perme .
ability. Their action may
be prevented by a calcium entry blocker,
such as verapamil (9). The face that the same drug is used in patients
with hypertrophic cardiomyopathy in order to prevent calcium
overload in muscle cells suggests that in this disease both cell types,
the cardiac myoeyte and the vascular endothelial cell, manifest the
same impaired regulation of cytosolic calcium
. In the endothelial
cells this perturbation would lead to increased vascular permeability
and to the edema, which is bah fihrogenic (10) and alherogenic (I1)
.
In this way the most important histopothologic features of hyper-
Irophic cardiomyopathy, namely cardiomyocyte disarray, plexiform
fibrosis and small vessel disease (12), would develop at the same
time and their intermingling would be understood.
Here is further evidence supporting this hypothesis
: 1) In ham-
ster cardiomyopathy initial changes involve the perivascular infit-
trates of immature mesenchymal cells and a fluid transfer from
capillaries to cardiac myocytes (13)
.
This observation is compatible
with the capillaries surrounded by immature fibroblasts embedded in
an edematous matrix present in human hypeetrophic cardiomyopa-
thy (see Fig. 7.14 in reference 5) . 2) A selective increase of calcium
antagonist receptors in cardiomyopathic hamsters has been found
not only in heart muscle cells but also in smooth muscle cells (14) .
It is most probable that the vascular endothelial cells, which are
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hislogerdicallyctosdyrelatedtosmooth nmsclecefls(15,16).marifest
the same
selective
increase. 3) Cardiac edema makes the imerstitium
very stiff (17). It is known that increased myocardial st8nesy leads to
decreased ventricular distensibikty and impaired ventricular relax-
ation, both
pre"
in hypesltuphic canliomyopatby. 4) There are
dilated lymphatics in human hypenrophic cordiomyopethy (IS) sug-
gesting an increased fluid clearance from the heart.
If this hypothesis reveals itself as correct, it may have some
therapeutic implications for hypertrophic cardiomyttpathy . The
edema may be reduced by benzo-pyrones (10) as well as by calcium
entry blockers, and the alsgiogerrosis leading to fibrosis (16) may be
minimized by angiostatic steroids (19).
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